












"#! $%&'()*+,(-,.! /0! 1(.2,.3! 245! 64&&(.&! (.! 78)95! (:! /0! ;,<=,55,<.3! >0<2,.! ;,<5)*(,2,.,! ?.=(,-,<!
0.-,<50)*-3!2(,!245! 1<,(,!64&&(.&!,=,.14''5! (.! (*<!?.&,=9-! (.-,&<(,<-!*4=,.@!A9!>(<2!,#B19*',.!/@!C@! ,(.!
D(2,9-0-9<(4'3! E4-,&9<(,.! 92,<! ,<>,(-,<-,! C,4<=,(-0.&5#%&'()*+,(-,.! 1F<! 64&5! ,(./01F*<,.3! 24! 2(,5,!
G,4-0<,5H!245!64&&(.&!;,<=,55,<.!+%..,.@!I4<F=,<!*(.405!>(<2!0@!4@!;9<&,5)*'4&,.3!2(,!64&&(.&JK,)*-,!/0!









0.2! D9<5)*'M&,! 1F<! #%&'()*,! D,<=,55,<0.&,.! /0! #4)*,.@! R(,</0! >0<2,.!
;,<5)*(,2,.,!?.=(,-,<!4.4'85(,<-3!2(,!245!64&&(.&!(.!(*<,!?.&,=9-,!#(-!,(.&,=0.2,.!
*4=,.3!0#!59!,(.,.!D,<&',()*!*,</05-,'',.@!O#!19'&,.2,.!E4B(-,'!>(<2!.M*,<!401!2(,!
L<9=',#,! ,(.&,&4.&,.3! 2(,! =,(#! 64&&(.&! ;9.! 78)95! (:! 1,5-&,5-,''-! >0<2,.@!
I4<401*(.!>,<2,.! 2(,!E<(-,<(,.! ,<+'M<-3! .4)*! 2,.,.! 2(,! 4.2,<,.!I(,.5-,! 0.-,<50)*-!
>0<2,.! 0.2! 2(,! P,>,('(&,.! S<&,=.(55,! >,<2,.! ;9<&,5-,''-@! ?=5)*'(,T,.2! >(<2! ,(.,!
S#B1,*'0.&! /0<! UB-(#(,<0.&! 2,5! 64&&(.&5! =,(! 78)95! (:! 4=&,&,=,.@! S(.,!
D,<=,55,<0.&!2,5!64&&(.&5!*M--,!/0<!G9'&,3!2455!2(,!G<4&,.!=,55,<!/0!1(.2,.!>M<,.@!
I(,5! +4..! =,(! 2,<! O#B',#,.-(,<0.&! ;9.! G<4&,.! =/>@! ?.->9<-,.! (.! +'455(5)*,.!
A0)*#45)*(.,.! *,'1,.3! 2,..!#(-! ,(.,<! =,55,<,.! :04'(-M-! 2,5! 64&&(.&5! +%..-,.! 2(,!






W(<2! /@C@! ,(.,! G<4&,! /0#! 6*,#4! X?0-9Y! &,-4&&-3! >M*',.! 2(,! 0.-,<5)*(,2'()*,.!
V0-/,<! 0.-,<5)*(,2'()*,! 64&5Z! V,=,.! X?0-9Y! >,<2,.! =,(5B(,'5>,(5,! 40)*! X?0-95Y3!














D9.! A8.9.8#,.! 5B<()*-! #4.3! >,..! />,(! W%<-,<! 2(,! &',()*,! C,2,0-0.&! *4=,.@!
C,.0-/-! ,(.!"5,<! 1F<! 5,(.,! G<4&,! 245! 64&! XO.-,<.,-Y3! =,;9</0&-! ,(.! 4.2,<,<! 1F<! 2(,!
&',()*,! :0,'',! XV,-/Y! 92,<! XW,=Y@! C,(! ,(.,<! A0)*,! #(-! .0<! ,(.,#! 2,<! C,&<(11,!
,.-&,*,.! 2,#! V0-/,<! 4'59! 0.-,<! "#5-M.2,.! 1F<! (*.! <,',;4.-,! 6<,11,<@! I(,!
6<,11,<#,.&,.! 5(.2! =,(! P,2,#! 2,<! C,&<(11,! 0.-,<5)*(,2'()*3! 24! 2(,! "5,<! P,>,('5!
0.-,<5)*(,2'()*,!C,&<(11,!=/>@!A8.9.8#,!;,<>,.2,-!*4=,.@!
I(,!?./,(&,! ;9.! ;,<>4.2-,.!6*,#,.! =,(! 78)95! (:! *('1-! 4=,<! 24=,(3! ;,<>4.2-,!
A0)*=,&<(11,! #(-! (.! 2(,! A0)*,! ,(./0=,/(,*,.3! 24! 5()*! 0.-,<! 2(,5,.! C,&<(11,.! 40)*!
A8.9.8#,! =,1(.2,.! +%..,.@! C,(! ,(.,<! A0)*,! .4)*! X\9#B0-,<Y!>,<2,.! 40)*! XL\Y!




R4-! ,(.! W9<-! #,*<,<,! C,2,0-0.&,.! (5-! 2(,5! ,=,.14''5! B<9=',#4-(5)*@! I45! W9<-!
XE,--,Y!+4..!;,<5)*(,2,.,!C,2,0-0.&,.!*4=,.@!I(,5,5!64&!1(.2,-!5()*!=,(!G<4&,.!/0!








S(.! ?+<9.8#! (5-! ,(.! E0.5->9<-3! 245! 405! 2,.! ?.14.&5=0)*5-4=,.! #,*<,<,<!W%<-,<!
/054##,.&,5,-/-! >(<2@! ?=+F</0.&,.! 0.2! ?+<9.8#,! >,<2,.! ,=,.14''5! 4'5! 64&!
;,<>,.2,-Z! XEGQY! 5-4--! XE<41-14*</,0&Y! 92,<! XASUY! 5-4--!




WM*<,.2! =,(! 2,<! D,<5)*'4&>9<-0.&!#(-*('1,! ;9.! +9.-<9''(,<-,.! D9+4=0'4<,.! (.! 2,<!
K,&,'!2(,!A(.&0'4<19<#!,(.,5!A)*'4&>9<-5!;,<>,.2,-!>(<23!(5-!,5!=,(#!1<,(,.!64&&(.&!
2,#!"5,<!F=,<'455,.3!>,')*,!G9<#!,<!>M*'-@!W,..!.0.!2(,!,(.,!RM'1-,!2,<!"5,<!245!
64&! XC0)*Y! >M*'-! 0.2! 2(,! 4.2,<,! RM'1-,! XCF)*,<Y3! &(=-! ,5! 40)*! *(,<! >(,2,<!
;,<5)*(,2,.,!64&5!1F<!2,.5,'=,.!C,&<(11@!!
I0<)*!2(,!D,<>,.20.&!2,5!50&&,5-(;,.!64&&(.&53!=,(!2,#!>M*<,.2!2,<!S(.&4=,!

















XUB,.!A90<),Y! 92,<! XUB,.A90<),YH!C,(2,!A)*<,(=>,(5,.! 5(.2!#%&'()*@!I,'@()(9@05!
,#B1(,*'-!(.!5,(.,<!R('1,!2,#!"5,<!/@C@!P,2,!A)*<,(=>,(5,!/0!.0-/,.3!2(,!(*#!<()*-(&!
,<5)*,(.-@! U=! XA4.G<4.)(5)9Y3! X54.@1<4.)(5)9Y3! 54.J1<4.)(5)9Y! 92,<! ,(.14)*! X51Y3!





5(.2!0.2!+,(.,.!KF)+5)*'055!401!2,.! O.*4'-! /0'455,.@!?0)*!2,<!0#&,+,*<-,!G4''! (5-!
#%&'()*Z!W,..!P,#4.2!,(.,!5,*<!5B,/(1(5)*,!C,5)*<,(=0.&!>M*'-3!24!,<!5()*!=,<01'()*!
92,<! B<(;4-! 5,*<! (.-,.5(;! #(-! ,(.,#! 6*,#4! =,5)*M1-(&-3! 59! (5-! 245! ;,<>,.2,-,!
D9+4=0'4<! >,5,.-'()*! 5B,/(,'',<! 4'5! =,(! 4.2,<,.! "5,<.@! S5! >(<2! /@C@! Xb'4--*44<J




I4! 78)95! (:! I,0-5)*'4.2! ,(.! I(,.5-! 1F<! 2,0-5)*5B<4)*(&,! "5,<! (5-3! 1M''-! 2(,!
AB<4)*=4<<(,<,!*(,<!.()*-!59!5,*<!(.5!b,>()*-!>(,!=,(5B(,'5>,(5,!=,(!1'()+<3!>9!"5,<!
405!2,<!&4./,.!W,'-! (*<,.!G9-9=,5-4.2!B1',&,.!0.2! -,(',.@!I,..9)*! (5-! ,5!2,.+=4<3!
,(.,!G<4&,!/0!,(.,#!&,50)*-,.!7(,2!40)*!#(-!XA9.&Y!/0!-4&&,.@!I(,!L<9=',#4-(+!(5-!
*(,<! >(,2,<! ,(.#4'! M*.'()*! >(,! =,(! 2,.! A8.9.8#,.Z! GF<! ,(.! 0.2! 2(,5,'=,! A4)*,!
+%..,.!0.-,<5)*(,2'()*,!64&5!;,<&,=,.!>,<2,.@!
6<9-/!2(,5,<!L<9=',#,!=,(#!64&&(.&!5-,''-!2(,!D,<&4=,!;9.!A)*'4&>9<-,.!0.2!245!
6,(',.! 2(,5,<! 64&5! />(5)*,.! C,.0-/,<.! ,(.,! &0-,! $%&'()*+,(-! /0<! &,#,(.54#,.!
E'455(1(/(,<0.&! ;9.! O.19<#4-(9.5<M0#,.! 24<@! b,()*/,(-(&! ,.-5-,*,.! 2420<)*! 40)*!
=,55,<,! A0)*#%&'()*+,(-,.@! I0<)*! 2(,! ,(.14)*,! V0-/=4<+,(-! 0.2! 2,.! &,<(.&,.!
?01>4.2!,<<,()*-!#4.!,(.,!*9*,!C,-,('(&0.&!0.2!24#(-!40)*!V,-/>,<+,11,+-,@!_ca!!
O#!b,&,.54-/!/0!+9.-<9''(,<-,.!D9+4=0'4<,.!0.2!E'455(1(+4-(9.5585-,#,.! (5-!2,<!
S(.5-(,&! (.! 245! 1<,(,! 64&&(.&! >,5,.-'()*! ,(.14)*,<! 1F<! 2,.! "5,<3! 24! 245! E9./,B-!
',()*-,<! /0! ;,<5-,*,.! (5-@! D9<-,('*41-! 4#! 1<,(,.! 64&&(.&! (5-! /02,#! 2(,! 5B<4)*'()*,!
G',](=('(-M-3!2(,!2(,!AB<4)*,!2,<!V0-/,<!,<.5-!.(##-!0.2!.()*-!.9<#(,<,.2!,(.&<,(1-@!
I(,!"5,<!+%..,.!4'59!(##,<!2(,!64&5!>M*',.3!2(,!(*.,.!4#!B455,.25-,.!,<5)*,(.,.@!
?0)*! >,..! 2(,5! /0! ,(.,<! &<9T,.! D(,'14'-! 1F*<-3! '(,T,! 5()*! 245! G0.+-(9.(,<,.! 2,5!
64&&(.&5!#(-!,(.,<!A,'=5-<,&0'4-(9.!20<)*!2(,!b,54#-*,(-!2,<!"5,<!,<+'M<,.3!24!-<9-/!
2,<! &<9T,.! ".-,<5)*(,2,! =,(! 2,.! "5,<.! &,>(55,! 64&5! 1F<! ,(.,.! O.*4'-! =,59.2,<5!
*M01(&!;,<&,=,.!>,<2,.@!_da!
Q05M-/'()*! +%..,.! 2(,! 9=,.! 4.&,5B<9)*,.,.! A)*>(,<(&+,(-,.! -,('>,(5,! 20<)*!
G0.+-(9.4'(-M-! 2,<! C,.0-/0.&55)*.(--5-,'',! e/@C@! ?./,(&,! 4'',<! =(5*,<! ;,<>,.2,-,.!
















1,5-&,',&-! e;&'@! ?==@! g@`f@@!I(,!E<(-,<(,.! X64&&(.&! A0BB9<-Y! 0.2! X64&&(.&!K(&*-5Y!
5(.2! 2,#! ?<-(+,'! F=,<! 2,.! D,<&',()*! 2,5! 64&&(.&5! ;9.! \@! $4<'9>! ,-! 4'! _da!
,.-.9##,.@!
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D9<-,(',! ;9.! X50&&,5-(;,Y! 0.2! Y;(,>4=',! -4&&(.&Y! 5(.23! 2455! 20<)*! 2(,!
;9<&,5)*'4&,.,.! =/>@! 4.&,/,(&-,.! 64&5! ,(.,! &<%T,<,! S(.*,(-'()*+,(-! 2,<!






























O.! 2,<! b<0BB,! X4.2,<,! W,=J?.>,.20.&,.Y! 5(.2! ;,<5)*(,2,.,! I(,.5-,!
/054##,.&,1455-! >(,! /@C@! ,(.! U.'(.,JD,<54.2*4.2,'3! G9-9J! 0.2! D(2,9B9<-4',3! ,(.!
05(+B9<-4'3!,(.!C(='(9-*,+5+4-4'9&!0.2!,(.!A9)(4'!V,->9<+(.&JL9<-4'@!S5!#055!24<401!
*(.&,>(,5,.! >,<2,.3! 2455! 2(,! S<&,=.(55,! 20<)*! W,(-,<,.->()+'0.&! 2,<! ,(./,'.,.!
I(,.5-,!0.2!W,=J?.>,.20.&,.!;,<4'-,-!5,(.!+%..-,.@!I,<!G<4&,J?.->9<-JI(,.5-!;9.!














G<4&,J?.->9<-JI(,.5-,! 5(.2!W,=J?.>,.20.&,.3! =,(! 2,.,.! #4.3! (#! b,&,.54-/! /0!
2,.! +'455(5)*,.! A0)*#45)*(.,.3! A0)*4.1<4&,.! (.! G9<#! ;9.! &4./,.! AM-/,.! 5-,'',.!
+4..@!I(,!G<4&,.!>,<2,.!;9.!4.2,<,.!V0-/,<.!2,<!W,=5,(-,!=,4.->9<-,-@!S5!+%..,.!
59! ?.->9<-,.! 401! G<4&,.! ,<*4'-,.! >,<2,.3! 2(,! =,(! ,(.,<! A0)*#45)*(.,! .0<! 5)*>,<!
92,<! F=,<*40B-! .()*-! &,10.2,.!>,<2,.! +%..,.@!I(,!V0-/,<3! 2(,! ,(.,! G<4&,! 5-,'',.3!
-4&&,.!=,(!G<4&,J?.->9<-JI(,.5-,.!2(,!&,5-,''-,.!G<4&,.@!!
C,(!2,<!?05>4*'!2,<!I(,.5-,!>0<2,!,(.,!$(5)*0.&!405!M'-,<,.!?.=(,-,<.!>(,!W,<!
W,(55!W45!0.2!.,0,<,.!I(,.5-,.3! 2(,! 5()*! .9)*! (.!C,-4JL*45,.!=,1(.2,.3!>(,! /@C@!
:04.5<!405&,>M*'-@!?0T,<2,#!>0<2,.!i4*99j!\',;,<!0.2!>(''>(55,.@.,-!0.-,<50)*-3!
>,')*,! ,(.!E4-,&9<(,.585-,#! =,.0-/,.@! S(.,.!k=,<='()+! F=,<! 2(,! ,(./,'.,.! G<4&,J
?.->9<-JI(,.5-,! =(,-,-!?==@! g@d3! (.! 2,<! 2(,! 19'&,.2,.!E<(-,<(,.! 24<&,5-,''-!>,<2,.Z!
l64&&(.&l!/,(&-!4.3!9=!2,<!P,>,('(&,!I(,.5-!64&&(.&!4.=(,-,-m!X64&&(.&!A0BB9<-Y!nHHm!
XD,<>4.2-,! 64&53! ,.-*4'-,.! (.! A0)*,<&,=.(55,.Y! /,(&-! 4.3! 9=! =,(! 2,.! S<&,=.(55,.!
,(.,<! A0)*,! 40)*! 401! ;,<>4.2-,! 64&5! ;,<>(,5,.! >(<2@! ?0T,<2,#! >,<2,.!
XC,59.2,<*,(-,.Y! 2,<! P,>,('(&,.!?.=(,-,<! 4.&,&,=,.3!>(,! /@C@! 2(,!$%&'()*+,(-! =,(!
78)95! (:! 64&5!#(-! ,(.4.2,<! /0! +9#=(.(,<,.@!I(,! AB4'-,! X64&&(.&! K(&*-5Y! (5-! *(,<!


































P4! ='(.2! .,(.! +,(.!A0)*1,'2!
i4*99j!\',;,<!!
2,@4.5>,<5@84*99@)9#!!




































S=,.14''5! (.-,<,554.-! (5-3! 2455!#4.! /05M-/'()*! /0! 5,(.,.!64&5! 405! do!E4-,&9<(,.!
>,(-,<,!64&5!405>M*',.!+4..! e;&'@!?==@!g@pf@!I(,!?05>4*'!;9.!E4-,&9<(,.! (5-!*(,<!
.()*-!L1'()*-@!7,(2,<!5(.2!.()*-!4'',!E4-,&9<(,.!&0-!&,>M*'-!>9<2,.3!=,(5B(,'5>,(5,!(5-!




K,(*,.19'&,! 5-,*,.@!I(,! 64&53! 2(,! *M01(&,<! ;,<&,=,.!>9<2,.! 5(.23!>,<2,.! (.! ,(.,<!





















+4..! />(5)*,.! ,(./,'.,.!R,<5-,'',<.! 4'5! ',-/-,!".-,<+4-,&9<(,! &,>M*'-!>,<2,.@! S(.!
+0</,<! R('1,-,]-! .,=,.! 2,#! E4-,&9<(,.1,'2! 59''! 2,#! C,.0-/,<! ,<+'M<,.3! >9/0! 2(,!
E4-,&9<(,.! &,>M*'-! >,<2,.! +%..,.@! C,(! 2,<! S(.&4=,! 2,<! G<4&,! >,<2,.! M*.'()*,!
G<4&,.!4.&,/,(&-3!2(,!,;-'@!=,<,(-5!,(.,!?.->9<-!*4=,.@!
b,50)*-! >,<2,.! +4..! ,=,.14''5! F=,<! 2(,! E4-,&9<(,.@! S5! >(<2! ,<5-! ,(.,! 2,<! cg!
U=,<+4-,&9<(,.!&,>M*'-3!24.4)*!+4..!#4.!2(,!A0)*,!20<)*!/>,(!>,(-,<,!S=,.,.!;9.!
".-,<+4-,&9<(,.! ,(.5)*<M.+,.@! S5! (5-! 40)*! #%&'()*! B,<! A0)*1,'2! /0! 50)*,.3! >9=,(!









I(,5,<!I(,.5-! ,](5-(,<-! =,<,(-5! 5,(-! `ttg! 0.2! =,.0-/-! +,(.! 64&&(.&@!?.5-,'',! 2,55,.!
>(<2!,(.!G9<0#!=,.0-/-3!(.!>,')*,#!#4.!5,(.,!G<4&,.!5-,'',.!+4..@!?'',<2(.&5!&(=-!,5!
40)*!2(,!$%&'()*+,(-3!4.2,<,!V0-/,<!2(<,+-!4./05)*<,(=,.!92,<!(.!,(.,#!\*4-!G<4&,.!














(5-! ,5! 24..! #%&'()*3! (.! ,(.,#! S(.&4=,1,'2! .4)*! S]B,<-,.! /0! ,(.,#! =,5-(##-,.!
6*,#4!/0!50)*,.!0.2!2(,5,!24..!2(<,+-!#(-!,(.,<!G<4&,!4./05)*<,(=,.@!I(,!\*4-5!5(.2!














=,1(.2,-! 0.2! 5()*! .9)*! 2,0-'()*! ;,<M.2,<.! +4..@! :04.5<! (5-! <,)*-! 5)*'()*-! 0.2!
0.+9#B'(/(,<-! &,*4'-,.@! I4! #4.! 5()*! .()*-! <,&(5-<(,<,.! #0553! &(=-! ,5! 40)*! +,(.,!
S(.5)*<M.+0.&,.! *(.5()*-'()*! 2,<! =,.0-/=4<,.! G0.+-(9.,.3! >(,! ,5! =,(! 4.2,<,.!
I(,.5-,.!*M01(&!2,<!G4''!(5-3!>,..!#4.!.()*-!<,&(5-<(,<-!(5-@!!
?01! 2,<! R40B-5,(-,! (5-! ,(.! G<4&,1,'23! 0.-,<! 2,#! 5()*! ,(.! S(.&4=,1,'2! 1F<! 64&5!
=,1(.2,-@!S5!>,<2,.!*(,<!>,2,<!G<4&,.!.9)*!64&5!;9<&,5)*'4&,.@!b,*-!#4.!#(-!2,#!
$405/,(&,<! 401! 245! G<4&,/,()*,.3!>,')*,5! .,=,.! 2,#!S(.&4=,1,'2! 1F<! 2(,!64&5! /0!
1(.2,.! (5-3! >(<2! +0</! ,<+'M<-3! >9/0! 64&5! =,.0-/-! >,<2,.@! S5! &(=-! =,(! :04.5<! +,(.!









W%<-,<! ;9<+9##,.@! I(,! /0! 2(,5,.! G<4&,.! ;,<&,=,.,.! 64&5! >,<2,.! ,=,.14''5!
4.&,/,(&-@!A0)*,.! (5-!F=,<! ,(.!A0)*1,'2!0.2!,(.,!64&)'902!#%&'()*@!?.2,<5! 4'5!=,(!
2,.!#,(5-,.!0.-,<50)*-,.!I(,.5-,.!>(<2!*(,<!=,(!2,<!A0)*,!F=,<!245!A0)*1,'2!+,(.,!
+9#=(.(,<-,!A0)*,!20<)*&,1F*<-@!I(,5!=,2,0-,-3!2455!=,(!2,<!S(.&4=,!;9.!#,*<,<,.!





I(,5,! =,(2,.! A0)*2(,.5-,! =(,-,.! G<4&,.! 0.2! ?.->9<-,.! /0! ,(.,#! 5B,/(,'',.!
6*,#,.&,=(,-! 4.@! C,(2,! I(,.5-,! >,<2,.! ;9.! &0-,1<4&,3.,-! 4.&,=9-,.! 0.2! 5(.2!










/0! 5,(.3! >45! =,2,0-,-3! 2455! >,.(&,<! 4''&,#,(.,! 64&5! 0.2! #,*<! ,(.2,0-(&,! 64&5!





5B,()*,<.3! ;,<>4'-,.! 0.2! 4.2,<,.! V0-/,<.! /0<! D,<1F&0.&! 5-,'',.@! ?.2,<5! 4'5!
C99+#4<+JD,<>4'-0.&,.! (.! W,=JC<9>5,<.! >,<2,.! 2(,! C99+#4<+5! .()*-! 401! 2,#!
\9#B0-,<3! 59.2,<.! 401! 2,#! A,<;,<! 2,5!I(,.5-,5! &,5B,()*,<-3!>9#(-! 5(,! ;9.! P,2,#!
O.-,<.,-/0&4.&! 405! ;,<1F&=4<! 5(.2@! V,=,.! I(,.5-,.! >(,! 2,'@()(9@053! $(5-,<! W9.&3!
G0<'3!.,-5,',+-9<!0.2!9.,;(,>3!2(,! -*,#4-(5)*!1F<!4'',!K()*-0.&,.!911,.!5(.23!5-,*,.!
I(,.5-,! >(,! \(-,"7(+,3! C(=A9.9#8! 0.2! \9..9-,4! /0<! D,<1F&0.&@! I(,5,! 2<,(!
?.=(,-,<! 5(.2! (.! ,<5-,<! 7(.(,! 1F<! 2(,! S<14550.&! ;9.! >(55,.5)*41-'()*,<! 7(-,<4-0<!
&,24)*-!0.2!=(,-,.!2(,!$%&'()*+,(-3!.()*-!.0<!U.'(.,JK,5590<),.3!59.2,<.!40)*!L<(.-J
:0,'',.!/0!,<1455,.!0.2!/0!;,<>4'-,.@!I4!,5!=,(!2,.!A9)(4'!C99+#4<+(.&JI(,.5-,.!
5,*<! ;(,',! u*.'()*+,(-,.! &(=-3! >,<2,.! *(,<! 2(,! ?.=(,-,<! .()*-! ,(./,'.! ;9<&,5-,''-3!
59.2,<.! ,5! >,<2,.! (.! 2(,5,#! E4B(-,'! 2(,! b,#,(.54#+,(-,.! 0.2! ".-,<5)*(,2,!
401&,/,(&-@! "#! #%&'()*5-! ;,<5)*(,2,.,! ?.=(,-,<! ;9</05-,'',.3! >0<2,.! ,-4='(,<-,!
?.=(,-,<! e2,'@()(9@053! $(5-,<! W9.&f! 0.2! >,.(&,<! =,+4..-,<,! ?.&,=9-,! eG0<'3!
.,-5,',+-9<3!9.,;(,>!0@4@f! &,>M*'-@!I(,!?05>4*'!>0<2,! ,<&M./-!#(-!?.&,=9-,.3! 2(,!
5()*!B<(#M<!4.!,(.!>(55,.5)*41-'()*,5!L0='(+0#!<()*-,.!e\(-,"7(+,3!C(=A9.9#8!0.2!
\9..9-,4f@!
S(.,.! k=,<='()+! F=,<! 4'',! 0.-,<50)*-,.! ?.=(,-,<! &(=-! ?==! g@g3! (.! 2,<! 19'&,.2,!
E<(-,<(,.! 1,5-&,*4'-,.! >0<2,.Z! Q0.M)*5-! ,<19'&-! ,(.! k=,<='()+! F=,<! 2(,!
;,<5)*'4&>9<-,-,!K,5590<),! 0.2! 2,.!64&&(.&! A0BB9<-@!I4! ,5! (#!b,&,.54-/! /0! 2,.!
G<4&,J?.->9<-JI(,.5-,.! 1F<! 2(,! "5,<! ;9.! ,(.(&,.! A9)(4'! C99+#4<+(.&JI(,.5-,.!
#%&'()*! (5-3!K,'4-(9.,.!/>(5)*,.!64&5!/0!2,1(.(,<,.3!>0<2,!2(,5,5!E<(-,<(0#!#(-! (.!
2(,!".-,<50)*0.&! 401&,.9##,.@!U=!=,(! 2,.!A0)*,<&,=.(55,.! /05M-/'()*!;,<>4.2-,!
64&5!v!B455,.2!/0#!A0)*=,&<(11!v!4=&,=('2,-!>,<2,.3!(5-!,=,.14''5!;,<#,<+-@!




































C99+#4<+5! ;(,>4=',^50&&,5-(;,!! .,(.! P4!
2,'@()(9@05!
2,'@()(9@05^!




C99+#4<+5! ;(,>4=',^50&&,5-(;,!! P4! P4!
G0<'!!!!!!!!!!!
>>>@10<'@.,-!
C99+#4<+5! 50&&,5-(;,!! .,(.! .,(.!
7(.+?KSV?!
'(.+4<,.4@)9#!
C99+#4<+5! 50&&,5-(;,!! .,(.! P4!
.,-5,',+-9<!
>>>@.,-5,',+-9<@2,!
C99+#4<+5! 50&&,5-(;,!! P4!! P4!
9.,;(,>!
>>>@9.,;(,>@2,!
























=,<,(-5! ;9.! 4.2,<,.! "5,<.! ;,<&,=,.! >0<2,.! 92,<! .0<! ;9.! ,(.,#! 5,'=5-@! U.,;(,>!
=(,-,-! 24<F=,<! *(.405! D9<5)*'M&,! 4.3! =,;9<! F=,<*40B-! ,(.,! "K7! 92,<! ,(.! 64&!
,(.&,&,=,.!>0<2,@!I(,5,!D9<5)*'M&,!5(.2!2,#,.-5B<,)*,.2!5,*<!4''&,#,(.3!>(,!/@C@!
$05(+3!L9'(-(+3!AB9<-!0.2!E0'-0<3!,<(..,<.!4'59!,*,<!4.!&<9=,!E4-,&9<(,.@!
V,-5,',+-9<! &<,(1-! 24&,&,.! 401! 2(,! C,&<(11,! 4.2,<,<! "5,<! /0<F)+@! ?0114'',.2! (5-!
*(,<3!2455!>M*<,.2!2,<!S(.&4=,!2,.!;9<&,5)*'4&,.,.!64&5!+,(.!4'B*4=,-(5)*,<!O.2,]!
/0&<0.2,!'(,&-!0.2!2(,!?05>4*'!+',(.,<!/0!5,(.!5)*,(.-!4'5!=,(!2,.!4.2,<,.!?.=(,-,<.@!
WM*<,.2! 59.5-! =,(! 2,<! S(.&4=,! 2,<! ,<5-,.! />,(! C0)*5-4=,.! ;9.! X?0-9Y! 40)*!
-4-5M)*'()*!2(,5,5!W9<-!;9<&,5)*'4&,.!>(<23!5,-/-!.,-5,',+-9<!;,<#0-'()*!59!,->45!>(,!
,(.! A-,##(.&JD,<14*<,.! ,(.@! C,(! 2,<! S(.&4=,! 2,5! C0)*5-4=,.5! X&Y! >,<2,.!
=,(5B(,'5>,(5,!XE9B1=,2,)+0.&Y3!Xk=,<5,-/0.&Y!0.2!XQ,0&.(5Y!;9<&,5)*'4&,.@!S&4'!
>,')*,.!C0)*5-4=,.!#4.!405!2,#!W9<-!XE9B1=,2,)+0.&Y!,(.&(=-3!,5!>(<2!P,2,5!$4'!
4.&,=9-,.@! I(,5,<! "#5-4.2! 0.2! 2455! 2(,! ?05>4*'! 2,<! ;9<&,5)*'4&,.,.! C,&<(11,!
+',(.,<! (5-3! '455,.! 0.5! ;,<#0-,.3! 2455! ,5! 5()*! 0#! 64&5! *4.2,'-3! 2(,! =,59.2,<5! 91-!
;,<&,=,.!>0<2,.@!S(.!>,(-,<,<!0.2!2,0-'()*,<,<!R(.>,(5!24<401!(5-3!2455!5()*!;(,',!2,<!
;9<&,5)*'4&,.,.!64&5! 40)*! (.! 2,<! 4''&,#,(.,.!64&)'902! =,1(.2,.@!6,('>,(5,! =(,-,-!









S<&,=.(55,Z! $%)*-,! #4.! .0.! /@C@! Xb0(2,Y! ,(.&,=,.3! >,<2,.! ,(.,#! 40)*! ,->4!
XW,=&0(2,Y!92,<!XG,5-(;4'&0(2,Y!;9<&,5)*'4&,.@!
O#! S(.&4=,19<#0'4<! =,(! 2,'@()(9@05! +%..,.3! >(,! =,<,(-5! ,<>M*.-3! #,*<,<,!














C,(5B(,'5>,(5,! &(=-! $(5-,<! W9.&! =,(! 5,(.,.! A0)*,<&,=.(55,.! 40)*! ;,<>4.2-,!
=/>@! 58.9.8#,! C,&<(11,! 4.3! #(-! 2,.,.! 5()*! 2(,! A0)*,! 19<-1F*<,.! 'M55-@!W0<2,! 2,<!
A0)*=,&<(11! X40-9Y! &,>M*'-3! >,<2,.! v! /05M-/'()*! /0! 2,.! 6<,11,<.! 1F<! X40-9Y! v! 4#!


















2(,!$%&'()*+,(-3! #(-! #,*<! 4'5! ,(.,#! 64&! /0! 50)*,.! 0.2! 59! 2(,! 6<,11,<#,.&,.! /0!
<,20/(,<,.@!S.->,2,<!&(=-!#4.!241F<!2(,!64&5!,(.14)*!.4)*,(.4.2,<!(.!2(,!A0)*#45+,!
,(.! 92,<!#4.! *4-! 2(,!UB-(9.3!>(,! =,(! 9.,;(,>! 92,<!$(5-,<!W9.&3! 64&5!#(-! ,(.,#!
L'05/,()*,.! /0! +9#=(.(,<,.@! C,(! \(-,"7(+,! =,.0-/-! #4.! C99',5)*,.! UB,<4-9<,.!
X?VI3!UK3!VU6Y!0.2!+4..!A0)*=,&<(11,!40)*!-<0.+(,<,.@!?0)*!=,(!2,'@()(9@05!+4..!
#4.! 2(,5,! UB,<4-9<,.! ,(.5,-/,.@! ?'5! ,(./(&,<! I(,.5-! =(,-,-! .,-5,',+-9<! +,(.,!
+9#=(.(,<-,!A0)*,!#(-!#,*<,<,.!64&5!4.@!
C,(! 4'',.! .,0.!I(,.5-,.!+%..,.!2(,!"5,<! (*<,! =,<,(-5! ;,<&,=,.,.!64&5! ,2(-(,<,.3!
4'59! 0#=,.,..,.! 92,<! '%5)*,.@! C,(! $(5-,<! W9.&! /@C@! '455,.! 5()*! 64&5! (.! ,(.,#!
A)*<(--! 1F<! 4'',!K,5590<),.! M.2,<.! e;&'@!?==@! g@[f@!I(,5! (5-! 5(..;9''3!>,..! 5()*! 2(,!







































,(.,<! 64&Jb<0BB,! /054##,.5,-/-,.3! 2(,! ,(.!"5,<! /054##,.!#(-! 2,#! =,-<,11,.2,.!
64&! =,59.2,<5! *M01(&! 1F<! ,(.,! :0,'',! ;,<&,=,.! *4-@! I(,! D,<>4'-0.&! #(-*('1,! ;9.!
U<2.,<.!=(,-,-!.,-5,',+-9<!,=,.14''5!4.@!
C,(! C(=A9.9#8! +4..! #4.! 2(,! C,/(,*0.&,.! F=,<! L1,(',! />(5)*,.! 2,.! 64&5!






S(.,! A0)*,! .4)*! 2(,5,.! ;9.! 2,.! "5,<.! 2,1(.(,<-,.! C,/(,*0.&,.! (5-! ,=,.14''5!














I,'@()(9@05! ,<+'M<-! 2(,5,! G0.+-(9.! #(-! 2,#! C,(5B(,'J64&! XQ'9<.Y3! 245! ,(.!




"5,<! 2,.! A(..! .4)*;9''/(,*,.! +%..,.@! \9..9-,4! =(,-,-! ,=,.14''5! ,(.,! X?22! 64&!
V9-,YJG0.+-(9.!4.3!=,(!2,<!S<+'M<0.&,.!4.!2(,!64&5!4.&,1F&-!>,<2,.!+%..,.@!!
S<>M*.,.5>,<-! (5-! .9)*! 2,<! D,<50)*3! 2,.! \9..9-,4! #(-! 2,#! L'0&JO.!
S.-(-8I,5)<(=,<!&,5-4<-,-!*4-@!S5!*4.2,'-!5()*!*(,<!0#!,(.,!A91->4<,3!#(-!2,<!5()*!,(.!
+9.-<9''(,<-,5! D9+4=0'4<! 1F<! 245! 64&&(.&! .0-/,.! 'M55-@! u*.'()*! >(,! =,(! 2,#!
X50&&,5-(;,!-4&&(.&Y!*4-!2,<!V0-/,<!*(,<!,(.,!G0.+-(9.3!2(,!=,(!2,<!S(.&4=,!2(,!W9<-,!




O.! 2(,5,#!E4B(-,'! 1(.2,.! 5()*! ,(.,! K,(*,! 0.-,<5)*(,2'()*,<! I(,.5-,3! 2(,! .,=,.! 2,.!
A9)(4'!C99+#4<+(.&J!0.2!2,.!G<4&,J?.->9<-JI(,.5-,.!0.-,<50)*-!>0<2,.@!?==@!g@`w!

































D(2,9B9<-4'! D(2,95! ='(.2! 5,'1J-4&&(.&!
$8D(2,9!
>>>@#8;(2,9@2,!

























CF)*,<.! +%..,.! (./>(5)*,.! 59&4<! E',(20.&55-F)+,! =,(! ?#4/9.! ,<5-4.2,.! >,<2,.@!
?01&<0.2!2,<!A-<0+-0<!0.2!?<-!2(,5,<!W,=B4&,!(5-!245!S<5-,'',.!,(&,.,<!C,(-<M&,!1F<!
2(,!V0-/,<!.()*-!#%&'()*@!D,<5)*'4&>9<-,-!>,<2,.!4'593!(#!b,&,.54-/!/0!2,.!#,(5-,.!
4.2,<,.! A,(-,.3! 2(,! 0.-,<50)*-! >0<2,.3! .()*-! ,(&,.,! C,(-<M&,3! 59.2,<.! 2(,! ;9.!
?#4/9.@)9#!4.&,=9-,.,.!L<920+-,@!!
I45!64&&(.&!(5-!40)*!.()*-!L1'()*-3!>(,!=,(!2,.!#,(5-,.!4.2,<,.!I(,.5-,.3!59.2,<.!
1<,(>(''(&@! I(,5! 0.2! 2(,! ;,<5-,)+-,! L'4-/(,<0.&! 2,<! 64&&(.&JG0.+-(9.! />(5)*,.! 2,.!




2,<,.! V0-/0.&5*M01(&+,(-! ;9<5)*'M&-! e;&'@! ?==@! g@``f@! b(=-! #4.! /@C@! Y\4<s! ,(.3!





,(.&,=,.! +4..3! ,(.! >,(-,<,53! +',(.,5! A0)*1,'2! (.! >,')*,#! #4.! .4)*! 64&5! 50)*,.!
















E'()+-! #4.! 401! ,(.! 64&3! >,<2,.! 4'',! L<920+-,! 4.&,/,(&-3! 2(,! #(-! 2(,5,#! 64&!
;,<5,*,.!>0<2,.@! I(,5,! L<920+-,!>,<2,.! 24..! .4)*!RM01(&+,(-! 2,<! 64&5! &,9<2.,-!
0.2!#4.!*4-!2(,!$%&'()*+,(-3!F=,<!,(.,.!C0--9.!Yxs!245!L<920+-!,=,.14''5!#(-!2(,5,#!







pd! 6*(.&5! (5-! ,(.,! A9)(4'! V,->9<+(.&JA,(-,3! 4'59! ,(.,! W,=5,(-,! 401! 2,<! 5()*! 2(,!
V0-/,<! #(-,(.4.2,<! ;,<+.FB1,.! +%..,.@! R(,<! +4..! #4.! I(.&,3! 2(,! #4.! 5()*!
;9<.(##-3!92,<!Q(,',3!2(,!#4.!,<<,()*,.!#%)*-,3!401!2,<!W,=5(-,!,(.-<4&,.!0.2!.4)*!
2,.!Q(,',.!4.2,<,<!=/>@!.4)*!I(.&,.3!2(,!#4.!#4)*,.!#%)*-,3!50)*,.@!A9!+4..!,(.!














;9.! 4'',.! V0-/,<.! ;,<>,.2,-@! I(,! 64&5! >,<2,.! 1F<! 2(,! A0)*,! F=,<! 245! A0)*1,'2!
=,.0-/-3!0#!2(,!6*,#,.3!2(,!#,(5-!405!#,*<,<,.!W%<-,<.!=,5-,*,.3!/0!1(.2,.@!!!









2,.! ".(;,<5(-M-5=(='(9-*,+,.! 405&,'(,*,.! >,<2,.! +%..,.@! u*.'()*! >(,! =,(!
?#4/9.@)9#!>,<2,.!*(,<!+,(.,!;9.!2,.!V0-/,<.!,<5-,''-,.!C,(-<M&,!;,<5)*'4&>9<-,-3!
59.2,<.! $,2(,.! 2,5! ".(;,<5(-M-5b,54#-+4-4'9&5@! ?01! 2,.! R('1,5,(-,.! 2,5!
b,54#-+4-4'9&5!=,1(.2,.!5()*!#,*<,<,!60-9<(4'53!2(,!4'5!LIGJI4-,(!;,<1F&=4<!5(.23!(.!
2,.,.!40)*!245!64&&(.&!,<+'M<-!>(<2@!
b(=-! #4.! 64&5! (#! S(.&4=,1,'2! ,(.3! >,<2,.! 2(,! W%<-,<! 40-9#4-(5)*! +',(.!
&,5)*<(,=,.! 0.2! "#'40-,! 401&,'%5-@! S5! &(=-! 2(,! $%&'()*+,(-3! 2(,! 64&5! ,.->,2,<!
XB<(;4-Y! .0<! 1F<! ,(.,.! 5,'=5-! 4./,(&,.! /0! '455,.! 92,<! 1F<! 4'',! V0-/,<! 5()*-=4<! /0!







0.2!=,>,<-,.3! 59>(,! O.-,<,55,.&<0BB,.!=,(-<,-,.@!S5!>,<2,.!2(,!D(2,9=,(-<M&,! ;9.!
2,.!V0-/,<.3!2(,!2(,5,!C,(-<M&,!,<5-,'',.3!#(-!64&5!&,+,../,()*.,-@!!
?01!2,<!A,(-,!#(-!2,<!S(.&4=,#45+,!1F<!2(,!D(2,95!=,1(.2,-!5()*!0.-,<!2,#!G,'2!
1F<!2(,!64&5! ,(.,! +0</,!S<+'M<0.&3!>(,!#4.!29<-! 2(,!64&5! ,(.&(=-@!".-,<!2,#!7(.+!
XR('1,s! 1(.2,-! 5()*! 0.-,<! 2,#! ".-,<B0.+-! X4''&,#,(.,! G<4&,.s! ,(.! ,->45!
4051F*<'()*,<,<! 6,]-3! 2,<! 2(,! G0.+-(9.! 2,<! 64&5! ,<+'M<-@! I,<! V0-/,<! +4..! ,(.! 92,<!
#,*<,<,!A)*'4&>%<-,<!(.!,(.,#!S(.&4=,1,'2!,(.&,=,.@!I(,!A)*'4&>%<-,<!>,<2,.!#(-!
,(.,#!E9##4!&,-<,..-@!S5!>,<2,.!+,(.,<',(!D9<5)*'M&,!1F<!64&5!&,#4)*-@!u*.'()*!
>(,! ,5! =,(! G<4&<! 2,<! G4''! (5-3! +4..! #4.! 5()*! /05M-/'()*! /0! 5,(.,.! A)*'4&>%<-,<.!
/>(5)*,.!,(.(&,.!E4-,&9<(,.!1F<!5,(.,.!C,(-<4&!,.-5)*,(2,.@!?.2,<5!4'5!=,(!G<4&<!(5-!
2(,! ?05>4*'! ,(.,<! E4-,&9<(,! *(,<! 4'',<2(.&5! L1'()*-! 0.2! ,5! +4..! 40)*! .0<! ,(.,!
E4-,&9<(,!&,>M*'-!>,<2,.@!S5!&(=-!cp!E4-,&9<(,.3!/@C@!Y?0-9!r!D,<+,*<s@!
GF<! 2(,! A0)*,! &(=-! ,5! #,*<,<,!W,&,Z! Q0#! ,(.,.! +4..! #4.! F=,<! ,(.! A0)*1,'2!
50)*,.3! /0#! 4.2,<,.! (5-! ,(.,! A0)*,! F=,<! E'()+! 401! 2(,! ;,<5)*(,2,.,.! E4-,&9<(,.!
#%&'()*@!I,5>,(-,<,.!+4..!#4.!F=,<!,(.,!64&)'902!#(-!2,.!#,(5-!;,<>,.2,-,.!64&5!
50)*,.@! I(,! A0)*,! B,<! A0)*1,'2! 50)*-! 5M#-'()*,! =,(#! S<5-,'',.! ,(.,5! C,(-<4&,5!


























,<+'M<-3! /02,#!&(=-! ,5! (.!2,<!S(.&4=,#45+,!F=,<!2,#!G,'2! 1F<!2(,!64&5! ,(.,! +0</,!
S<+'M<0.&@! I(,! 64&5! >,<2,.! (.! ,(.! S(.&4=,1,'2! ,(.&,&,=,.! 0.2! 20<)*! ,(.,.!
7,,<5)*<(--! &,-<,..-@!W(,! ,5! 40)*! =,(! $8D(2,9! 2,<! G4''! (5-3! >,<2,.! *(,<! ,=,.14''5!
+,(.,<',(!D9<5)*'M&,! 1F<!64&5! &,#4)*-3! 4=,<! 40)*!*(,<! +4..!#4.! /05M-/'()*! /0!2,.!
64&5!,(.,!E4-,&9<(,!>M*',.@!I(,!W4*'!,(.,<!E4-,&9<(,!(5-!,=,.14''5!L1'()*-@!S5!&(=-!`p!
E4-,&9<(,.3!/@C@!Y?0-95!r!D,*()',5s@!
A0)*,.! 5(.2! F=,<! ,(.! A0)*1,'2! 0.2! B,<!E'()+! 401! 2(,!E4-,&9<(,.!#%&'()*@! S(.,!
64&)'902! &(=-! ,5! .()*-@! I(,! A0)*,! F=,<! 245! A0)*1,'2! (5-! ;,<&',()*=4<! #(-! 2,<!
A0)*1,'2JA0)*,!=,(!$8D(2,9@!b(=-!#4.!,(.!A0)*>9<-!,(.3!>,<2,.!4'',!=,(#!S<5-,'',.!
2,5! C,(-<4&,5! ,(.&,&,=,.,.! O.19<#4-(9.,.! 4=&,50)*-3! 4'59! 2,<! 6(-,'3! 2(,!
C,5)*<,(=0.&3! 2(,! 64&5! 0.2! 2(,! E4-,&9<(,.@! W,<2,.! #,*<,<,! W%<-,<! ,(.&,&,=,.3!
/,(&-!245!A0)*,<&,=.(5!.0<!C,(-<M&,!4.3!=,(!2,.,.!4'',!,(.&,&,=,.,.!W%<-,<!&,10.2,.!
>0<2,.@!W(,!=,(!;(,',.!4.2,<,.!I(,.5-,.!&(=-!,5!40)*!*(,<!.9)*!4.2,<,3!.()*-!1F<!245!
64&&(.&! <,',;4.-,! A0)*#%&'()*+,(-,.@! C,(! i9060=,! +4..! #4.! 2(,5,!
A0)*#%&'()*+,(-,.! #(-! 2,<! E4-,&9<(,.50)*,! +9#=(.(,<,.@! S5! &(=-! 4'59! .9)*! ,(.,!
A0)*,!.4)*! /,(-'()*,.!?5B,+-,.! e2(,5,!W9)*,3! 2(,5,.!$9.4-f! 0.2! ,(.,!A0)*,!.4)*!
4.2,<,.!UB-(9.,.!e.,0,5-,3!#,(5-!&,5,*,.,3!-9B!=,>,<-,-,f@!I(,5,!A0)*,.!>,<2,.!#(-!
2,.!E4-,&9<(,.!+9#=(.(,<-!e;&'@!?==@!g@`pf@!I(,5!=,2,0-,-3!2455!#4.3!>,..!#4.!,(.,!
E4-,&9<(,! 4.+'()+-3! 40)*! (##,<! ,(.,! 2,<! /,(-'()*,.! 0.2! ,(.,! 2,<! 4.2,<,.!UB-(9.,.!













C,(! G'()+<! +%..,.! 2(,! "5,<! (*<,! 5,'=5-! &,#4)*-,.! G9-95! *9)*'42,.! 0.2! 9.'(.,!
;,<>4'-,.@!I(,!64&5!2(,.,.3!0#!(*<,!G9-95!/0!=,5)*<,(=,.@!
W(,! 40)*! /@! C@! 4'',! A9)(4'! C99+#4<+(.&JI(,.5-,! =(,-,-! G'()+<! 2(,!$%&'()*+,(-3!
64&5!/0!=,4<=,(-,.3!/0!'%5)*,.!92,<!B,<!64&)'902!/0!50)*,.@!O#!".-,<5)*(,2!/0!2,.!




S(.,! =,59.2,<,! 7%50.&! 1F<! 2(,! L<9=',#4-(+3! 2(,! =,(#! 1<,(,.! 64&&(.&! 20<)*!
R9#9.8#,!0.2!A8.9.8#,!,.-5-,*-3!=(,-,-!245!(.!G'()+<!(.-,&<(,<-,!G,4-0<,!X\'05-,<Y3!









I(,! S<&,=.(55,! >,<2,.! 4'59! (.! 2(,5,! 2<,(! b<0BB,.! 0.-,<-,('-@! O..,<*4'=! 2(,5,<!
,(./,'.,.! b<0BB,.! >,<2,.! >(,2,<0#! A8.9.8#,3! ;,<>4.2-,! 92,<! >,(-,<,! C,&<(11,!
4.&,/,(&-3!2(,!-,('>,(5,!40)*!2(,!L'0<4'19<#!2,5!A0)*=,&<(115!92,<!2(,!k=,<5,-/0.&!(.!
,(.,!4.2,<,!AB<4)*,!=,(.*4'-,.@!!
















745-@1#! (5-! ,(.! B,<59.4'(5(,<-,5! O.-,<.,-<42(93! 245! 5,(.,.! V0-/,<.! 401! C45(5! (*<,<!
R%<&,>9*.*,(-,.! .,0,! $05(+3! $,.5)*,.! #(-! M*.'()*,#! $05(+&,5)*#4)+! 0.2!
E9./,<-,!(.!(*<,<!"#&,=0.&!,#B1(,*'-@!




























245! ?./,(&,.! ;9.! ;,<>4.2-,.! C,&<(11,.@! V4)*! 2,<! ?.4'85,! 2,5! 64&&(.&5! 4.2,<,<!
I(,.5-,!59'',.!*(,<!.0.!,(.(&,!$%&'()*+,(-,.!/0<!>,(-,<,.!D,<=,55,<0.&!2,5!64&&(.&5!
(.! 78)95! (:! 401&,/,(&-! >,<2,.3! 2(,! 401! 4.2,<,.! A,(-,.! 0#&,5,-/-! >,<2,.! 92,<!
/0#(.2,5-! .,0,! O2,,.! 4.2,0-,.! +%..-,.@! I(,5,! D9<5)*'M&,! 5(.2! 4'5! ?.<,&0.&,.!















C,(! 78)95! (:! >0<2,! 1F<! 2(,! V0-/,<! 245! 64&&(.&JK,)*-! 59! 2,1(.(,<-3! 2455! .0<! 2(,!
L,<59.3!2(,!,(.,!G<4&,!5-,''-3!64&5!,<5-,'',.!+4..!eX5,'1J-4&&(.&Yf@!
S5!>(<2!;9<&,5)*'4&,.!2(,5,!D4<(4.-,!4=/0M.2,<.!0.2! 5-4--2,55,.!2(,!K,)*-,!/0!
,<>,(-,<.@! S5! 59''-,! 401! XB,<#(55(9.J=45,2Y! 0#&,5-,''-! >,<2,.3! >45! =,2,0-,-,.!










S(.,! G<4&,! /0#! "#19<#,.! ;9.! D(2,9JI4-,(,.! 2,5! "5,<5! 70+45td! (5-!
=,(5B(,'5>,(5,! &,-4&&-!#(-! XB)Y3! X)9#B0-,<Y! 0.2! X402(9Y@!I(,!?.->9<-,.! ,.-*4'-,.!
O.19<#4-(9.,.!/0!G0.+-(9.,.!;9.!2,.!A91->4<,B<9&<4##,.!V,<9!0.2!?024)(-8@!I(,!
L,<59.3! 2(,! 4.->9<-,-3! +%..-,! (.! 2(,5,#! G4''! -*,9<,-(5)*! 4'59! /05M-/'()*,! 64&5! >(,!
XV,<9Y! 0.2! X?024)(-8Y! 4.&,=,.3! 24! 2(,! 5()*! .0.! ,<5-! 405! 5,(.,<!?.->9<-! ,<&,=,.@!




0.2! X645-4-0<Y! 92,<! X645-4-0<=,1,*',Y! ,<&M./-! >,<2,.@! I(,! D4<(4.-,.! >,<2,.!
;(,'5,(-(&,<! 0.2!2(,!\*4.),!2,<!?011(.2=4<+,(-! 5-,(&-@!Q02,#!+%..,.!20<)*!>,(-,<,!
V0-/,<!C,&<(11,!,(.&,1F&-!>,<2,.3!2(,!58.9.8#!;,<>,.2,-!>,<2,.@!!












/>4<! 40)*! (#! C99+#4<+JI(,.5-! ;9.! 78)95! (:! (.-,&<(,<-@! ?'',<2(.&5! =(,-,.! $(5-,<!
W9.&!0.2!2,'@()(9@05!*(,<1F<!,(.,!=,2(,.,<1<,0.2'()*,<,!D4<(4.-,!4.3!/0#(.2,5-!>,..!














4'',! K,5590<),.! (.! ,(.,#! A)*<(--! (.! X='9&Y! M.2,<.@! b,<42,! =,(! &<9T,.!$,.&,.! 4.!
C99+#4<+5!(5-!2(,5!,(.,!&<9T,!S<',()*-,<0.&@!!
S(.! >,(-,<,5! .F-/'()*,5! G,4-0<,! (5-! 245! ?.*M.&,.! ,(.,<! I,1(.(-(9.! 4.! ,(.!
;,<&,=,.,5!64&3!>(,!,5! 5()*!=,(!2,'@()(9@05! eX-4&!2,5)<(B-(9.Yf!0.2!\9..9-,4! eX?22!
64&!V9-,Yf!#4)*,.!'M55-@!I,<!V0-/,<!+4..!*(,<!,(.,!I,1(.(-(9.!1F<!5,(.,!;,<>,.2,-,.!
64&5! 4.1F&,.3! 2(,! 24<401*(.! 1F<! 4'',! "5,<! 5()*-=4<! >(<2@! C,.0-/-! P,#4.2! 4'59!




I(,! \'05-,<JG0.+-(9.! =,(! G'()+<! (5-! 5,*<! =,,(.2<0)+,.23! 24! (*<,! S<&,=.(55,! 5,*<!
.F-/'()*!5(.2!0.2!R9#9.8#,3!A8.9.8#,3!AB<4)*,.!0.2!;,<5)*(,2,.,!A)*<,(=>,(5,.!
92,<! V0#,<(! ,11,+-(;! 1F<! 2(,! A0)*,! 2,<! V0-/,<! &,1('-,<-! 0.2! &,=F.2,'-! >,<2,.@!





2455! ,(.! &,>(55,<!6,('! 2,<!"5,<! (.! ,<5-,<!7(.,! 2(,!G<4&,!=,4.->9<-,-! *4=,.!#%)*-,!
0.2!,(.14)*!2,5*4'=!64&5!,(.&(=-3!24!2(,5!.9->,.2(&!(5-3!0#!2(,!G<4&,!/0!5B,()*,<.@!
k=,<! 2(,! 5BM-,<,! W(,2,<4011(.2=4<+,(-! #4)*-! ,<! 5()*! 0.-,<! "#5-M.2,.! >,.(&!
b,24.+,.@! WF<2,! ,(.! ?.<,(/! &,5)*411,.3! 24#(-! 2(,! G<4&,.! #%&'()*5-! &0-!
<,)*,<)*(,<=4<! 5(.23! +%..-,! 5()*! 245! 64&&(.&! =,(! 2(,5,<! b<0BB,! ;9.! "5,<.! 0.-,<!
"#5-M.2,.!;,<=,55,<.@!S(.!?.<,(/!+%..-,!=,(5B(,'5>,(5,!2420<)*!&,5)*411,.!>,<2,.3!
(.2,#! 2,<! "5,<! 5(,*-3! >(,! 91-! e40)*! F=,<! ,(.,.! 'M.&,<,.! Q,(-<40#f! 5,(.,! G<4&,!
401&,<01,.! >(<2@! GF<! *9*,! ?01<01/4*',.! +%..-,! #4.! L0.+-,! ;,<&,=,.@! ?01! 2,<!












S(.! D9<5)*'4&3! 2,<! ;,<#0-'()*! <,'4-(;! ,(.14)*! 0#5,-/=4<! >M<,3! (5-3! 2(,! X50&&,5-(;,!
-4&&(.&YJG0.+-(9.! .9)*! ,(.! >,.(&! /0! ;,<=,55,<.3! (.2,#! #4.! eM*.'()*! >(,! =,(!
?#4/9.@)9#f! /05M-/'()*! 2(,!RM01(&+,(-! 2,<! 64&5! (.! G9<#! ;9.!Q4*',.! 4.&(=-@!I(,5!













"#! 2(,! R('1,5-,''0.&,.! 1F<! V0-/,<! ,->45! /0! ,<>,(-,<.3! >(<2! ,#B19*',.3! G'45*!
60-9<(4'5!/0!,<5-,'',.3!M*.'()*!2,.!60-9<(4'5!;9.!C(=59.9#8!_oa@! O.!2(,5,.!60-9<(4'5!
+%..-,! #4.! 0@! 4@! 2(,! G0.+-(9.! 2,5! 64&&(.&5! ,<+'M<,.! 0.2! /,(&,.3! >(,! #4.! 64&5!
,(.&(=-@!?0)*!4'',! 4.2,<,.!?5B,+-,! ;9.!78)95! (:3!;9#!G<4&,5-,'',.! =(5! /0<!A0)*,3!
+%..-,.!(.!60-9<(4'5!,<+'M<-!>,<2,.@!60-9<(4'5!+%..,.!V0-/,<3!2(,!5()*!.()*-!59!&,<.,!
59')*,! 6,]-,! 20<)*',5,.3! 24/0! =<(.&,.3! 5()*! 2,..9)*! 2,.! >()*-(&5-,.! O.*4'-!




S5! +9##-! ;9<3! 2455! 5()*! V0-/,<! =,(! 2,<! S(.&4=,! ;9.! 64&5! ;,<-(BB,.3! 2(,5! .()*-!
=,#,<+,.! 0.2! (*<,! C,(-<M&,! 2420<)*! 5)*',)*-,<! 4011(.2=4<! >,<2,.@! I420<)*! >(<2!







W,..! 2(,! E95-,.! 92,<! 2,<! -,)*.(5)*,! ?01>4.2! 1F<! ,(.! 59')*,5! W%<-,<=0)*! #(-!
K,)*5)*<,(=B<F10.&!/0!*9)*!5(.23!>M<,!,5!,(.,!?'-,<.4-(;,3!2(,!78)95!(:!\9##0.(-8!
,(./0=(.2,.3!(.2,#!#4.!,(.(&,.!V0-/,<.!,(.,.!$92,<4-9<,.5-4-05!;,<',(*-3!2,<!5(,!0@!
4@! 24/0! ,<#M)*-(&-3! 64&5! 4.2,<,<! /0! ;,<M.2,<.@! I(,! V0-/,<3! 2(,! 4'5! $92,<4-9<,.!
10.&(,<,.3!#F55,.!.4-F<'()*!;,<-<40,.5>F<2(&!5,(.3!24#(-!5(,!(*<,!.,0,.!K,)*-,!.()*-!
#(55=<40)*,.@!A9!#F55-,.!2(,!$92,<4-9<,.!=,5-(##-,!K,&,'.!=,4)*-,.3!/@C@!2F<1-,.!




2,<!$92,<4-9<! 4'',<2(.&5! 5,'=,<! .()*-! 5()*,<! (5-3! 9=! 245!64&!;(,'',()*-! ,(.!G4)*>9<-!
92,<! ?+<9.8#! (5-3! 24<1! ,<! ,5! .()*-! '%5)*,.! 92,<! M.2,<.@! "#! V0-/,<3! 2,<,.! 64&5!
;,<M.2,<-!>,<2,.3!.()*-!/0!(<<(-(,<,.3!>M<,!,5!,(.,!$%&'()*+,(-3!(*.,.!2(,!64&5!.0<!/0!
u.2,<0.&! ;9</05)*'4&,.3! 24#(-! 2(,5,! 2(,! u.2,<0.&,.! 5,'=,<! B,<!E'()+! =,5-M-(&,.3@!
S(.,! >,(-,<,! $%&'()*+,(-! >M<,3! ,(.,#! $92,<4-9<! ,(.! 6*,#,.&,=(,-! /0! &,=,.3!
>,')*,5!,<!;,<>4'-,-@!O.!D,<=(.20.&!/0!2,#!E4-,&9<(,.JD9<5)*'4&!e;&'@!E4B@!q@`wf3!
+%..-,! ,(.!$92,<4-9<! 59! ,(.,!92,<!#,*<,<,!E4-,&9<(,.! /0&,-,('-! =,+9##,.3!2(,! /0!
5,(.,#!O.-,<,55,.&,=(,-!B455,.@!
$(-! 2(,5,<! 7%50.&! >F<2,! #4.! />4<! .()*-! 4'',! 1,*',<*41,.! 92,<! 5(..'95,.! 64&5!
=,<()*-(&,.3! 4=,<! /0#(.2,5-! ,(.,.! 6,('! 24;9.@! I(,! :04'(-M-! 2,<! D,<5)*'4&>9<-0.&!
#4&! .0<! &,<(.&1F&(&! ;,<=,55,<-! >,<2,.3! 4'',<2(.&5! >F<2,! 2(,5,! 7%50.&! 9*.,!













I(,5,<! D9<5)*'4&! >F<2,! ,(.,! 5-4<+,!u.2,<0.&! 2,<! A,(-,! .4)*! 5()*! /(,*,.@! "#! 2(,!






=,(! 2,<! K,&(5-<(,<0.&! 4.&,=,.! #0553! /0+F.1-(&! .()*-! #,*<! 1<,(! 2,1(.(,<,.! 2F<1-,.3!
59.2,<.!405!2,.!E4-,&9<(,.!405>M*',.!#F55-,.@!
I(,!E4-,&9<(,.! 2F<1-,.! .()*-! /0! 4''&,#,(.! 5,(.3! 4=,<! 2,..9)*! 4''&,#,(.! &,.0&3!
0#! ,(.! 6*,#,.&,=(,-! /0! 0#1455,.@! E4-,&9<(,.! >(,! X4'',5! 0.2! .()*-5Y3! >,')*,! =,(!
G<4&<! =,.0-/-!>(<23!>M<,.! 4'59! .()*-! B455,.23! 24! (.! ,(.,! 59')*,!E4-,&9<(,! 145-! P,2,!

















I(,!E4-,&9<(,! XA9.5-(&,5Y! (5-! 1F<! 4'',! G<4&,.! &,24)*-3! 2(,! (.! +,(.,! 2,<! 4.2,<,.!
E4-,&9<(,.! B455,.@! Q05M-/'()*! 59''-,! #4.! 2,.! V0-/,<.! ,(.!$(--,'! &,=,.3! 0#! 5,'=5-!
E4-,&9<(,.! ;9</05)*'4&,.3! 2(,! ,5! .9)*! .()*-! &(=-@! I(,5! +%..-,! B,<! 7(.+! 401! 2,<!
S(.&4=,#45+,! &,5)*,*,.3! 0.-,<! 2,#!G,'23! (.! 2,#! 24..! 2(,!E4-,&9<(,.! 405&,>M*'-!
>,<2,.! +%..,.3@! S(.!C,(5B(,'!>M<,Z! XE,(.,! B455,.2,!E4-,&9<(,H!A)*'4&,.! A(,! ,(.,!
;9<jY!#(-!,(.,#!7(.+!/0!,(.,#!G9<#0'4<3!(.!>,')*,5!24..!2,<!D9<5)*'4&!4=&,&,=,.!
>,<2,.! +4..@! W,..! 24..! &,.F&,.2! V0-/,<! M*.'()*,! D9<5)*'M&,! &,#4)*-! *4=,.3!
+%..-,!#4.! 2(,! .,0,! E4-,&9<(,! *(./01F&,.@! E4-,&9<(,.3! 2(,! .()*-! 92,<! 5,*<! >,.(&!
=,.0-/-!>,<2,.3!+%..-,!#4.!40)*!'%5)*,.3!,;-'@!40)*!B,<!D9-0#!2,<!V0-/,<@!
I45! S(.1F&,.! ;9.! E4-,&9<(,.! /05M-/'()*! /0! 2,.! 64&5! >F<2,! 245! A85-,#!
,(.*,(-'()*,<! #4)*,.3! 2,..9)*! 2(,! O.2(;(204'(-M-! 2,5! 1<,(,.! 64&&(.&5! =,(=,*4'-,.@!
V0-/,<!+%..-,.!5)*.,'',<!,(.!=,5-(##-,5!6*,#,.&,=(,-!1(.2,.!=/>@!G<4&,.!(.!,(.,#!










4''/0! 4''&,#,(.,! 64&5! =,.0-/,.3! /@C@! AB9<-3! L9'(-(+! 05>@3! 24! ,5! 2(,5,! P4! =,<,(-5! 4'5!







,(.(&,! D9<5)*'M&,! ,.->()+,'-3! 2(,! ,.->,2,<! =,(! 4.2,<,.! ?.=(,-,<.! 59! 0#&,5,-/-!
>,<2,.!92,<!/0#(.2,5-!/0!O2,,.!(.5B(<(,<-!*4=,.@!!
S(.(&,! ?.<,&0.&,.! 5(.2! ,(.14)*,<! 0#5,-/=4<3! >(,! /@C@! 2(,! S(.=(.20.&! ,(.,5!
D(2,9-0-9<(4'53! 0#! 2,.! "5,<.! 245! 64&&(.&! /0! ,<+'M<,.@! ?.2,<,! D9<5)*'M&,! 5(.2!
;,<#0-'()*!401>,.2(&,<3!>(,!2(,!S(.=(.20.&!;9.!E4-,&9<(,.3!2(,!2,.!\*4<4+-,<!2,<!
A,(-,!5-4<+!M.2,<.!>F<2,3!4=,<!241F<!59<&,.3!2455!+,(.,!/0!4''&,#,(.,.!64&5!;,<&,=,.!
>,<2,.! 0.2! ,(.,! A0)*,! F=,<! E4-,&9<(,.! #%&'()*! >M<,@! S(.,! S<>,(-,<0.&! 2,<!
64&&(.&JK,)*-,3!59!2455!2(,P,.(&,.3!2(,!,(.,!?.->9<-!&,=,.3!,=,.14''5!2(,!G<4&,!=/>@!
(*<,! ?.->9<-! -4&&,.! 2F<1,.3! >F<2,! *,'1,.3! 2455! G<4&,.! 0#14.&<,()*,<! 0.2! =,55,<!
&,-4&&-! >,<2,.@! Q02,#! >M<,! ,(.,! E9.-<9''(.5-4./! ,(.&,=40-3! 2(,! 64&5! 401!






19'&'()*!40)*!=,55,<! /0! 1(.2,.@!I(,5!+4..!=,(!2,<! O#B',#,.-(,<0.&!;9.!G<4&,.!0.2!
?.->9<-,.! (.! +'455(5)*,.! A0)*#45)*(.,.! *,'1,.3! 2,..! >,..! 2(,! :04'(-M-! 2,5!
64&&(.&5!;,<=,55,<-!>(<23!+%..-,.!40)*!2(,!(.!2,<!A0)*#45)*(.,.50)*,!4.&,/,(&-,.!
G<4&,.!,(.,!&<%T,<,!K,',;4./!*(.5()*-'()*!2,5!,(.&,&,=,.,.!A-()*>9<-,5!*4=,.@!
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